Aims: Return to work (RTW) after prolonged sickness absence benefits both the individual and society. However, the effectiveness of legislation aiming to improve RTW remains uncertain. We examined whether sustained RTW and work participation were different before and after a legislative change enacted in 2012 (i.e. an intervention) that obligated employers to give notice of prolonged sickness absence to occupational health services. Methods: Two random samples (2010 and 2013) of the Finnish working aged population (70%, ~2.6 million each) were drawn. Using survival analysis, we assessed sustained RTW (≥28 consecutive working days) during a two-month follow-up after a sickness absence minimum of 30 calendar days in the pre-and post-intervention period. We also identified pathways for RTW with cluster analysis and calculated relative gain in work participation in the total sample and by several population subgroups. Results: In the total sample, sustained RTW was 4% higher and the mean time to sustained RTW was 0.42 days shorter in the post-than in the pre-intervention period. The estimates were larger among women than men and among those with mental disorders compared with other diagnoses. Changes in the pathways for sustained RTW indicated a 4.9% relative gain in work participation in the total sample. The gain was larger among those who lived in areas of low unemployment rate (20.6%) or worked in the public sector (11.9%). Conclusions: From 2010 to 2013, RTW and work participation increased among the employees with prolonged sickness absence, suggesting that the legislative change enhanced RTW. The change in work participation varied by population subgroup.
Introduction
Prolonged sickness absence has the potential to cause a preterm exit from the labour market and longlasting poor general health [1, 2] . In addition to individual level effects, sickness absence can lead to high societal costs via sickness benefits and decreased labour market competitiveness [3] . Actions aiming to reduce sickness absence and to enhance return to work (RTW) from prolonged sickness absence have been taken in some European countries, including the Netherlands (Dutch Labour Capacity Act in 2006 [4] ), Denmark (the Danish Return-to-Work Programme in 2008 [5] ), Norway (the Norwegian Inclusive Working Life Programme in 2001, revised and extended in 2004, 2010 and 2014 [6] ), Sweden (Sick Listing Recommendations for Physicians [7, 8] ), England and Wales (the introduction of a 'fit note' in the certification of sickness absence [9] ) and Scotland (the Health Improvement, Efficiency, Access and Treatment (HEAT) targets for the National Health Service Scotland [10] ).
In Finland, the first ten days of sickness absence are typically covered only by the employer. After this, Sustained return to work and work participation after a new legislation obligating employers to notify prolonged sickness absence sickness benefits are covered by the Social Insurance Institution for up to 300 absence days (Sundays excluded) for the same diagnosis within two years. The employer receives the benefit as long as a salary is paid to the employee. The employee is entitled to a full salary for a number of months depending on the job contract, after which compensation is reduced or terminated. A new legislation targeting closer collaboration between the employee, the employer and the occupational health service (OHS) provider in the assessment of the possibility of an absentee returning to work became effective on 1 June 2012 [11] . The new legislation covered the majority of the employed population because nearly 90% of Finnish employees have access to statutory preventive OHS.
The legislation under study introduced a new obligation according to which employers have to inform the OHS provider at the latest when an employee has been absent from work for 30 calendar days. This will make the OHS aware of prolonged work disability that may necessitate actions to plan and coordinate a safe RTW. In a previous study among long-term employed public sector employees, we observed no improvement in sustained RTW and work participation immediately after 30 days of sickness absence in a time period after (versus before) the legislation became effective [11] . However, in the group with 60 compensated sickness absence days (81 calendar days from the start of sickness absence), RTW was enhanced after the legislation became effective. We could not examine differences between diagnostic groups, working sectors or effects of societal level factors in that study.
Thus in this register study including two random samples (70%) of the Finnish working age population, we assessed the time to sustained RTW after a person's first prolonged sickness absence, a minimum of 30 calendar days before and after the new legislation was enacted. In addition, we examined the pathways for sustained RTW and calculated the relative gain in work participation. In particular, we explored possible differences between population subgroups by stratifying analyses by sex, age, working sector, major diagnostic group of sickness absence and the area level unemployment rate.
Methods

Study setting
The new Finnish legislation -a societal level intervention later referred to as an 'intervention' -aiming at the notification of prolonged sickness absence became effective on 1 June 2012. The amendment obligates the employer to give notice to the OHS provider at the latest when an employee has been on sickness absence for 30 calendar days to initiate actions by OHS provider to support a safe RTW. The legislation does not explicitly state whether the absence days can accumulate over time or whether the absence should be continuous. However, as we had no data on sickness absence shorter than 10 days we focused on continuous absence spells in this study. Data available for the researchers were anonymous register data for which, according to the Finnish legislation, ethics committee approval is not needed.
Study population
The study population consisted of two cohorts, both including a 70% random sample of the working age population living in Finland on 31 December (a) in 2010 (representing pre-intervention) and (b) in 2013 (representing post-intervention) (~2.6 million in each cohort). Register information about sickness absence and other social benefits, as well as periods of employment spells, was searched for the first cohort between 1 January 2008 and 31 December 2011 and for the second cohort between 1 January 2011 and 31 December 2014. We linked the county level unemployment rates for 2010 and 2013, obtained from the registers of Statistics Finland [12] , for each individual person.
The selection of the data was aimed at forming analytical samples including those people who were the targets of the examined legislation (Table I) . We restricted our sample to those aged 18-60 years in paid employment and who had a sickness absence period that lasted for a minimum of 30 consecutive calendar days. The age restriction was chosen because older people may be less likely than younger people to RTW due to reasons unrelated to health. Information from the registers of the Finnish Centre for Pensions was used to obtain a homogenous sample responsive to the intervention by excluding those who: (a) were not in a paid job (e.g. students, those on sabbatical or care-givers) during the period of sickness absence or who received unemployment benefit or health-related benefits (partial sickness benefit, any rehabilitation benefit or retirement benefit) while being sick-listed, or who were outside the labour market on the last day of their sickness absence (i.e. they did not receive salary or any benefit and thus were not affected by the legislation as they no longer had access to an OHS nor had an employer to help with the RTW process); and (b) had 30 or more sickness absence days during the previous two-year period (to exclude those with a history of frequent or long-term absence) ( Table I ). All data linkages were based on individual social security numbers (unique to each citizen of Finland), which, because of confidentiality, were transformed to research identification codes for the researchers. The pre-intervention group included those whose 30th sickness absence day was between 1 January 2010 and 31 December 2010 (n=50,426). The postintervention group included those whose 30th sickness absence day was between 1 January 2013 and 31 December 2013 (n=52,789) ( Table I) .
Outcomes
Sustained RTW was defined as returning to regular full-time duties for a minimum of 28 consecutive working days after a sickness absence that had continued for a minimum of 30 calendar days. Follow-up for sustained RTW started from the 31st sickness absence day and continued for up to two months. The length of the follow-up period was restricted to two months because we wanted to examine the changes in RTW and work participation after the legislation aimed at the notification of absence from the 31st sickness absence day in particular and not the effects of another legislation that should affect RTW after longer periods of sickness absence [11] .
For the examination of the pathways for sustained RTW after a 30-day sickness absence, we used five work statuses: full-time work; partial work disability (part-time sickness absence, partial rehabilitation benefit, or partial work disability retirement); full work disability (time restricted sickness absence or rehabilitation benefit); unemployment; outside labour force (permanent work disability or statutory retirement, or death). The statuses were first assigned for each day during the two-month follow-up period. For the analyses, we used the weekly status defined as the most prevalent status of the week in question. We calculated the relative changes in work participation (%) to quantify the net changes from the pre-to post-intervention period.
Statistical analyses
To calculate mean times to sustained RTW and to define RTW curves, we used survival analysis (the PROC LIFETEST in SAS). Homogeneity of the RTW curves before and after the new legislation was estimated using Wilcoxon (more sensitive when the ratio of hazards is higher at early survival times than at late times) and log-rank (no weighting) tests. The censoring for sustained RTW was based on a new period of sickness absence, rehabilitation period, retirement, unemployment, death or end of the twomonth follow-up, whichever came first. Those with partial work disability at the end of the period of sickness absence were defined as not returned to their regular duties (i.e. were censored). The Cox proportional hazards model (PROC PHREG) was used to obtain an estimate of the overall hazards ratio for sustained RTW at the post-intervention period, taking into account sex, age, diagnostic category, working sector and the area level unemployment. The proportionality assumption of the hazards was fulfilled.
We used cluster analysis (PROC FASTCLUS) with repeated weekly work statuses to identify behavioural pathways for sustained RTW. The number of clusters was chosen based on the Bayesian information criterion and Akaike's information criterion values. To quantify the relative changes in work participation from the pre-to post-intervention period, we computed the area under the curve (AUC) for the work status clusters using the trapezoidal rule [13] described by Shiang [14] . We calculated the relative differences in the AUCs between the corresponding clusters in the pre-and post-intervention periods summed up for the reporting of relative gain (%) in work participation.
We performed several stratified analyses to identify the subgroups showing the largest changes. We ran the analyses separately for men and women, by age group (<30, 30-39, 40-49 and 50-60 years) and by working sector. For the working sector, we used the sector of the salaried period during which the sickness absence occurred, for which data were obtained from the Finnish Centre for Pensions. Cause-specific sustained RTW was examined using six diagnostic categories that were most prevalent in these data: musculoskeletal diseases (International Classification of Diseases 10th revision codes M00-M99); mental and behavioural disorders (F00-F99); injuries (S00-S99); cancer (C00-C97); diseases of the nervous system (G00-G99); and cardiovascular diseases (I00-I99). The remaining diagnoses were combined into the category 'other'. To examine whether sustained RTW differed by the area level general economic situation, we also stratified the analyses by the county level unemployment rate (<9% = low; ≥9% = high). To check for the annual variation in the lengths of periods of sickness absence during our study period (2008-2013), we examined the annual mean lengths of sickness absence periods ≥30 days among 18-60 year old participants with a minimum 30-day job contract. SAS Version 9.4 statistical software was used for the analyses (SAS Institute, Cary, NC, USA).
Results
Table II presents the numbers and proportions of people with a minimum of 30 calendar day sickness absence in each subgroup used in the stratified analyses by study period. The samples were fairly similar, but the proportion of people living in an area of low unemployment rate increased from 54.7 to 62.9%. The mean±SD age was 44.4±10.6 years in the preintervention sample and 44.4±11.0 years in the postintervention sample.
The overall adjusted hazards ratio indicated a 4% increase in sustained RTW (Table III) . During the two-month follow-up, the mean absolute time to sustained RTW after a 30-day sickness absence shortened by 0.42 days from the pre-to the post-intervention period. Among the determinants of sustained RTW were female sex (hazards ratio for RTW among women versus men 1.02, 95% confidence interval 1.00-1.06) and sickness absence due to mental disorders (hazards ratio for RTW for mental versus other causes 1.05, 95% confidence interval 1.02-1.09). However, the largest absolute decrease in the mean time to sustained RTW were observed among those people whose sickness absence was due to cancer (−2.37 days), mental disorders (−0.81 days) or neurological disease (−0.72 days). Sustained RTW was similar across age groups. We identified four main clusters for pathways to sustained RTW: 'fast RTW' was defined by people with sustained return to full-time work within a few weeks; 'gradual RTW' included periods of partial work disability after a 30 day sickness absence; 'delayed RTW' was defined by continued full work disability followed by RTW; and 'outside labour force' defined by people who became unemployed, moved to full-time retirement or died. The clusters for all participants and groups with large relative gains in work participation (those working in the public sector, living in areas of low unemployment, and whose sickness absence was due to an injury) are shown in Figure 1 . Among all participants, the pathway of fast RTW was slightly earlier in the post-than in the pre-intervention period, but smaller in size (pre-intervention 48.4% and post-intervention 27.1% of participants). The pathway leading to 'outside labour force' was similar in shape and size (preintervention 0.09% and post-intervention 0.18% of participants) in both periods. The pathway for delayed RTW was most prevalent in the pre-intervention period (50.8% of participants), but seemed to have been divided between gradual RTW (35.6% of participants), which was slightly earlier, and delayed RTW (37.1% of participants) in the postintervention period.
According to the AUC analysis, the differences between the pathways led to a 4.9% relative gain in work participation in the total population, with the gain being larger among women (6.3%) than men (3.2%) ( Table III) . The higher gain among women was due to a greater proportion of those who returned to full-time work after using partial work disability benefits (Supplementary Figure 1 , available online). Among those working in the public sector and in areas of low rates of unemployment, all the pathways were similar in shape in both periods. The proportions of those who returned to fulltime work increased, particularly after six weeks of follow-up. These changes were the major contributors to the relative gains in work participation of 11.9 and 20.6%, respectively. Among those with sickness absence due to an injury, there was no major change in the pathway of fast RTW. However, the proportion of delayed RTW increased (from 30.8 to 53.7%), indicating that fewer people continued on full work disability and more people had partial work disability, especially after four weeks of follow-up. The relative gain in work participation in this group was 13.7%. The largest net gain (26.7%) was observed among a small group of people whose sickness absence was due to a neurological disease. 
Discussion
This nationwide register study suggests that one and half years after the implementation of the new legislation obligating the notification of sickness absences exceeding 30 days, sustained RTW was 4% higher and work participation 5% higher than in the time period before the legislation. The changes in work participation were mostly observed after two to six weeks of follow-up. The increase in work participation was observed particularly among those who lived in areas of low unemployment or who worked in the public sector. The gain in work participation was higher in women than in men and varied according to the diagnostic group. In addition, our results on time trends showed the largest decrease in the duration of periods of sickness absence ≥30 days in the time period after the legislation compared with any annual change preceding the legislative change.
The effectiveness of societal level interventions such as policy changes on RTW after a prolonged sickness absence has rarely been examined [15] . The new legislation studied here, however, needs to be implemented at the workplace level and workplacerelated interventions have been studied more often [16] [17] [18] . Early interventions -in the first six weeks of absence-have been suggested to be effective in improving any RTW in a variety of diagnostic groups [19, 20] . A meta-analysis on coordinated RTW programmes, predominantly on musculoskeletal disorders, also suggested a slightly increased likelihood of RTW (for any period) after a minimum of four weeks of sickness absence [21] . A recent Cochrane review reported moderate evidence for faster RTW for any cause of sickness absence after workplace interventions [16] . Regarding lasting RTW, moderate evidence was seen only for musculoskeletal diseases, but not for mental health problems or cancer.
Societal level interventions are targeted at large groups and the effect sizes of such interventions are expected to be small because of large heterogeneities in the populations under intervention. In addition, the implementation of population level interventions may not be well organized. We have no direct information on the implementation of the legislation in question. However, in many workplaces supervisors have been made responsible for informing the OHS about sick leaves exceeding 30 days. There has been increasing awareness of the management of prolonged sickness absence in collaboration with the OHS starting prior to our study period. This may partly explain the relatively modest gain in work participation in the total sample in our study. The legislation may not have been properly implemented by all employers [15] and the OHS providers may not have made the necessary work modifications to enable RTW. These issues may explain why improvement in work participation was not observed in all subgroups. Our findings are in line with those from a Danish study in which a large variation between municipalities was observed in the implementation of an RTW programme [22] . Nevertheless, our findings on the trends of the duration of periods of sickness absence support the potential effectiveness of the legislation on the duration of decreased sickness absence and a faster RTW.
In the total study population, increase in work participation was nearly 5% and, according to the pathways for sustained RTW, this was due to more people returning to full work through partial disability in the post-than in the pre-intervention period. We observed that work participation increased in areas where the unemployment rate was low, which is partly due to a larger proportion of the working age population living in areas of low unemployment in the post-intervention period than in the pre-intervention period. Larger changes in areas of low rather than high unemployment may result from differences in job insecurity, which often has a constant negative effect on absenteeism in areas of high unemployment [23] .
People with mental disorders returned to work earlier in the post-intervention period than in the pre-intervention period. However, there was only a minor gain in work participation during the followup, suggesting unsuccessful recovery within 30 days or a recurrence of the absence. By contrast, a large gain in work participation was seen in the diagnostic group of injuries, although there was no substantial difference in the mean time to sustained RTW between the pre-and post-intervention periods. The large gain in work participation in the group neurological disease could be due to a higher proportion of people with mononeuropathies, especially carpal tunnel syndrome, who returned to work sooner in the post-intervention period than in the pre-intervention period (data not shown). For cancer, the gain in RTW may be due to earlier diagnosis or improved treatment methods rather than legislative change. Although the overall change was larger in women than men, this change was unlikely to be due to breast cancer because the number of >30 day periods of sickness absence due to breast cancer was larger in the 2010 cohort (785) than in the 2013 cohort (761). Among public sector employees, the gain was mostly due to sustained RTW after six weeks of follow-up (82 calendar days from the start of sickness absence), which agrees with the results of our previous study in which we analysed a selected sample of public sector employees with at least one year of employment after a sickness absence [11] . There was only a minor change in work participation among private sector employees, which was related to a sustained RTW at an earlier stage of the follow-up. Overall, public sector employees have been observed to have more periods of sickness absence and sickness absence days than private sector employees, not only in this study, but also elsewhere [24] [25] [26] . Suggested reasons for this phenomenon include a poorer psychosocial work environment [27] and better employment security in the public sector [26] as well as under-reporting of sickness absence and less generous sickness benefits in the private sector [24] .
A major strength of this large study is that it is representative of the working age Finnish population. This allowed us to generalize our prior findings on a selected sample [11] to the entire population. We were also able to reliably link several national data registers at the individual level, including those for cause-specific sickness absences, for other social benefits related to work disability and unemployment. We assessed the differences between areas of high and low unemployment rate, which is a major societal factor possibly affecting the willingness of people to take sick leave or continue working while ill. However, the study is not without limitations. We had to use strict inclusion and exclusion criteria to identify the target groups of the legislation. Our initial sample of those 'working' was larger in 2013 than in 2010, possibly because of economic differences enabling larger numbers of job contracts in 2013, including contracts working on call with no guaranteed minimum hours. Accordingly, there was a larger number of people excluded because they were not working at the start or end of the period of sickness absence in 2010 than in 2013. As the studied legislation was aimed at people with a relatively short sickness absence, we excluded those with a history of >30 days sickness absence. For the 2013 cohort, the period when the sickness absence history was examined included the time when the legislative change under study came into effect. This could have reduced the number of people who had a minimum of a 30-day sickness absence, but the number of those with a history of >30 day sickness absence was larger in the 2013 cohort than in the 2010 cohort. Overall, we believe that these criteria did not introduce selection bias and resulted in comparable samples.
We had no information about individual, OHS or workplace level factors that may affect the RTW process. The registers included no information about those who were ill but remained working. However, because we excluded those with a history of prolonged sickness absence, presenteeism should have a minor effect on our findings. On the other hand, we cannot exclude the possibility that other legislative changes or actions to enhance RTW and work participation affected our results. A legislation that was enacted simultaneously with the studied legislation required an evaluation by an occupational physician of work ability and need for work modifications before 90 compensated days. To minimize the possible effect of this legislation, we chose a short follow-up time of two months. Legislation on partial sickness benefit was enacted in Finland in 2007, with amendments in 2010 and 2014, resulting in the increased use of this benefit during our study period. As we had excluded those people who had used partial sickness benefit before inclusion in our study, this legislation should not have affected sustained RTW, but it may have increased work participation during the follow-up. Because we followed individual people with a continuous 30 day sickness absence, the possible effectiveness of the studied legislation on RTW after 30 sickness absence days accumulated within one year remains unknown.
Our findings indicate that sustained RTW was 4% higher after than before the introduction of a legislative change obligating the notification of prolonged sickness absence. Work participation during the two-month follow-up period was nearly 5% higher and was higher in women than in men. Pathways for sustained RTW were different between the pre-and post-intervention periods, showing the most changes after two to six weeks of follow-up. The gains in work participation also differed between working sectors and between areas of low and high unemployment rate, suggesting that major societal factors play a part in work participation.
Key points
• We observed that both sustained return to work and work participation increased in the general population in Finland after a legislative change that obligated employers to notify prolonged sickness absence to occupational health services.
• The findings for immediate sustained return to work were more pronounced in women than in men and among people with sickness absence due to mental disorders compared with other diagnoses.
• The relative gain in work participation during a two-month follow-up period varied according to the population subgroups that were largest among people who lived in an area of low unemployment rate or who worked in the public sector.
• These findings suggest that legislation targeting the enhancement of return to work can be effective and that the implementation of the legislation should be followed up.
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